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COilPUSTE SPECIFICATION 

Improvements in or. relating to One-way Engaging Device. 



We, Borg-Warner Corporation, a Cor- 
poration organized under the laws of the 
State of Illinois, United States, of 
310, South Michigan Avenue, City of 

5 Chicago, State of Illinois, United States of 
America (Assignees of Daniel C. 
GnJLESPiE), do hereby; declare ifche inven- 
tion, for which we pray that a patent may 
be granted toi us, and the method by which. 

10 it is to be performed, to be particularly 
described in and by the following state- 
ment: — - 

The invention relates to one-way engag- 
ing devices and more particularly to such 
15 devices of the tilting sprag or gripper 
type. 

The present invention provides a cage 
for ^ one-way engaging device for retain- 
ing a series of grippers between opposite 

20 co-axial spaced gripping surfaces and com- 
prising- two; spaced ring portions adapted 
to have the grippers disposed therebetween 
and pairs of inner and outer cross portions 
extending between said ring portions and 

25 adapted to separate the grippers from each 
other. 

The present invention also provides a 
one-way engaging device comprising a pair 
of members having a pair of facing co- 

30 axial races, -a series of sprags between said 
racestfl/fcable in- one direction to engage the 
races against relative rotation and in an- 
other direction to release the races, and a 
cage for the sprags comprising "two ring 

35 portions on opposite sides of the sprags 
and. two spaced cross portions between each 
two adjacent sprags and extending from 
one. of said ring portions to Hie other for 
holding said sprags in spaced relation. 

40 A one-way engaging device of this type • 
generally comprises opposite co-axial races 
between which the tiltable sprags or grip- 
pers are disposed. The races generally are 
cylindrical and one is inner with respect 

45 to the other. The itiltahle grippers or 



sprags have curved surfaces which contact 
and engage the inner and 'outer races on 
tilting of the sprags so as to engage the 
device. The tiltable sprags are generally 
fceld between the races by means of a cage, 50 
andi the cage may be utilized for also hold* 
itfg the sprags iri : spaced relation with re- 
spect to each other. : 

It is an object of the invention to pro- 
vide an improved one-way engaging device 55 
of this type having a sheet metal fabri- 
cated cage which may be easily and 
economically manufactured. 

More particularly it is an object" of the 
invention" to provide an improved cage of go 
this type, made-up of two sheet metal ring 
portions between which the. sprags may be 
disposed which are connected by inner and 
outer cross portions that junction to space 
the' sprags with respect to each other' and 55 
limit tilting of the sprags. ' 

It is another object of the invention to . 
utilize" - peripheral extensions of the Ting 
portions for forming the cross portions 
each of which is integral with one of the 70 
ring portions and is mechanically fixed to 
the other ring portion for fixing the cage - : 
together; 

It is'a further object of the invention to 
provide an improved cage and sprag 75 
assembly which includes the cage having 
inner and outer cross portions, the sprags • 
which" are each provided with a central 
opening therethrough and a (drcular garter 
spring extending through the openings 80 
<through the sprags and which extends be- 
tween the inner and outer cross portions. 
The spring in this assembly holds the 
sprags in their proper places within the 
cage and from movement out of the cage, 85 
so that the assembly may be shipped as: a 
unit and before assembly between races * 
without any disassembly of the parts due 
to any jarring or rough handling in 
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The invention consists of the novel con- 
structions, arrangements and devices to be 
hereinafter described and claimed for car- 
rying out the above-stated objects and such 
5 other objects as mil appear from the 
following description of the preferred em- 
bodiments of the invention, illustrated 
with reference to the accompanying 
drawings, therein : — . . 

10 Fig. 1 is a fragmentary side elevational 
view of a one-way engaging device em- 
bodying the principles of the invention 
and including tiltable sprags disposed 
within a sprag cage; 

15 Figs. 2, 3, 4 and 5 are sectional views 
(taken respectively on lines 2 — 2, 8 — 3, 
4 — 4 and 5—5 of Fig. 1 in the directions 
indicated; 

: Fig.. 6 is an exploded sectional view of 
20 the sprag -a&d cage - assembly .with the 
sprag cage disassembled; 
• Fig. 7. is. a, fragmeiitry side elevtion&L 
view of. another one-way engaging device 
constituting another embodiment o£the in- 
25 vention and including tillable sprags dis- 
posed within a cage; 

Fig. 8 is a sectional view taken on line 
Sr^8 of Fig.. 7. m lie direction indicated; 
- Fig. 9 is an exploded sectional view 
30 taken dtl lin*9— 4 of Fig. 7 in the direc- 
tion indicated with ithe eage and sprags 
being disassembled; 

: Fig. 10 is a; fragmentary side elevational 
T?iew of another one-way engaging device 

35 constituting a third embodiment of the in- 
vention and including tHtable sprags dis- 
posed in a cage; 

Fig* 11 is asectional view taken on line 
11—11 of Fig. 10 in dhe direction indi- 

40eated; and 

Fig. .12 . is an exploded sectional view 
" of the sprag- and cage assembly taken on 
line 12^-12 of Fig. 10 in the direction in- 
dicated with the cage and sprags 

45 disassembled. 

m Like characters of reference designate 
like parts in the several views. 
. JRef erring now to Figs. 1 to 6, the one- 
way engaging device illustrated may bQ 

50 seen to comprise inner and outer members 
10 and 11. provided* respectively with an 
inner.: cylindrical" race 12 and an" outer, 
oppositely .disposed, cylindrical race 13. 
The members' 10 and 11 and their races 12 

55 and 13 are co-axially disposed, having a 
common center indicated at 14." 
: A series of tillable sprags or grippers 15 

c are.disposed between the races 12 and 13, 
#nd = each sprag 15: may. be seen to. have .an 

€0 inner arcuate race engaging surface 16, an 
outer arcuate race engaging surface 17, 
and flat Bide surfaces 18 and i9. The 
sprags 15 are tiltable, so that when the 
member 11 tends to rotate in the direction 

AS indicated by the arrow 20 with respect to 



the member 10, the sprags will rotate 
slightly in a counterclockwise direction as 
seen in Fig. 1 with their outer arcuate sur- 
faces 17 tending to move along with the 
outer member 11 and will engage the races 70 
12 and 13 and prevent such movement of 
the outer member 11. On the other hand, 
when the outer member 11 tends to rotate 
in the opposite direction as indicated by 
the arrow 21 with respect to the member 75 
10, the sprags 15 will tilt slightly in the. 
clockwise direction as sefen" in " Fig. 1 with 
their outer arcuate surfaces 17 'tending to 
move along with the outer race 13, and 
will allow such movement of the outer 80 
member 11. 

Bach of the sprags 15 has an opening 22 
drilled through it which lies at a slight 
angle witbirespect to a. center line 23 of 
ihe sprags extending 1 at right angles with 85 
respect to the faces 18 .and 19. A garter 
spring 24 extends through the opening 22 
in each of the sprags, and the arrange- 
ment's -such that, when the sprags are in 
their potential engaging positions in con- 90 
taut with both of *he races 12 and 13, the 
sprags 15 hold the spring flexed and in a 
wavy configuration as shown in Fig. 1, 
with the race engaging surfaces 16 and 17 
of each of the sprags in contact, under 95 
spring pressure with the races 12 and 13. 

A Cage 25 is provided for the sprags. 
The cage comprises a pair of ring portions 
26 and 27 .disposed, between the races 12 
and 13 and connected by inner cross por- 10C 
tions 28 and 29 and outer cross portions 
80 and 31, The inner and outer cross por- 
tions are radially disposed with respect to 
each other about ike center 14 and is ap- 
parent from Fig. !L The cross portions 10* 
28, 29> 30 and 31 define compartments 32 
each for receiving one of said sprags 15, 
and the spring 24 extends between the two 
ring portions 26 and 27 and between the 
inner and outer cross portions, as shown. H' 
The cage 25 is formed, from two sheet 
metal members, as shown in Fig. 6, each 
of which includes one of the ring portions 
and half of the cross portions formed in- 
tegrally with the ring portions. The ring Hi 
.portion 26 is formed with extensions on its 
inner and outer edges which are bent to 
extend toward the other ring portionV27 
and constitute the inner and outer cross 
portions 29 and 31. The ring .portion 27 12 < 
is similar in construction to the ring por- 
tion' 26. and- is formed with extensions 
irhich are bent to extend toward the other 
ring portion 26 and constitute the cross 
portions 28 and 30. As is apparent from 12f 
Fig. 6, the cross portions 29 and 31 of the 
ring 26 alternate .with the cross portions 
28 and 30 of the ring 27 so as to form the 
compartments 32 for the sprags. 

Each of the ring portions 26 and 27 is ISC 



692,281 



3 



formed with mwardly. extending- projec- 
tions 33 .and -channels 34 in its outer face: 
.Tile projections- -33 divide the compart- 
ments 32 from each other between the 
S ji^er and otrter cross portions . 28, 29, 30, 
^nd 31, as is apparent from the. drawing. 
; The portions 33 are also provided with 
inner and. outer notches 35 in the inner 
%nd outer peripheries of the ring portions 
. 10 : 26 and 27, and the cross portions are pro- 
;Vided with end tabs 36 which pass through 
the -notches 35 and which are bent over 
"into- contact with the outer face of the 
Opposite ring portion and into a channel 
15-34 for fixing lie ring portions together; 
. The cage and sprags are assembled by 
•first spacing the sprags 15 equi-distaatly 
around the garter spring 24 and then 
_ . moving, the two rings 26 and 27 together 
20 with the cross portions 28 and 30 of the 
one ring and the cross portions 29 and 
* 31 of the other ring spaced to form the 
compartments 32 and passing ithe tabs 36 
^through the opposite notches 35, with the 
C 25.garter ^pring 24 disposed between the 
-inner cross portions 28 and 29 and the 
: outer_ cross portions 30 and 31. The tabs 
36 are then bent into the channels 34 and 
c funetion to hold the ring portions 26 and 
30 27 together to form the finished cage. . 
. As so assembled, the cage functions to 
-hold the sprags 15 in their proper spaced 
-relation and for ready assembly between 
Uhe members 10 and 11. - The spring 24 
3£vflrich may contact' any of the cross por- 
.tions 28, ; 29, 30 and 31 prevents the indivi- 
•daal- sprags 15 from dropping out of the 
•'-cage prior : io assembly of the sprags and 
"cage between the members 10 and 11," and 
4 0 the cross portions prevent excessive tilting 
■of the sprags within* their compartments 
{32. The projections 33 also function to 
prevent excessive tilting of the sprags, 
assnming that the sprags are moved out of 
45ltheir proper positions so that the sprags 
031 tilting movement might pass under "the 
" cross portions 30 and 31 or over the cross 
portions 29 and 28; It is apparent from 
-Fig. -3, for example, that the distance be- 
" SO^een* the projections 33 in" the opposite 
-ring portions 26 and 27 is less than the 
width of the individual sprags so as to 
^prevent excesMve tilting of the sprags. 
- The cage shown in Figs. 7, 8* and 9 com- 
• 55 prises sheet metal ring portions 40 and 
41 ior retaining the sprags 15 there- 
between and in series relation between the. 
8 members Itf and 11 and inner cross por- 
tions 42' aidd outer cross portions 43 of 
6tf>sheet metal extending between the ring 
"portions." The cross portions 43 are "formed 
c integrally with, the ring portion 41 and 
'aate provided "with end" tabs 44. The ring 
. . --portion 40 is prorated -with notched 45 in 
" 651te outer "periphery ;f or receiving the tabs 



44, and .the tabs.44.are. bejxt inwardy along, 
the outer, face of the ring portion 40 for 
clamping the parts of the cage together. 
The inner cross portions 42 are formed by 
extensions 43a Of the ring portion 40 at 70 
-its . inner periphery and extensions 425 of 
(the ring portion .41 at its inner periphery 
-wbicb are bent :6ut of the planes of the 
ring portions to. make end to end contact. 
sEacfc. of - the; ring portions 40 and 41 are 75 
-provided* with a series of bosses 46 extend- 
ing inwardly of the cage and disposed be- 
:tweeb. th$ iniier and outer cross portions 
.42 and .43 for the ' purposes v tp be 
.described/. . - - * . * 80 

vThe cage shown- in these , figures is 
:assembled similarly to the cage shown in 
-Figs/ 1 to 6. The sprags 15 are. disposed 
on the. garter spring 24 in equally spaced 
relation, and the ring portions 40 and 41 85 
are moved together to bring the extensions 
42(* and 42 b into meeting contact* at their 
-ends to form the cross portions 42 andr.to 
-bring the tabs 44 into the notches 45. -The 
-tabs 44 .-.are* then bent inwardly into 'con-^90 
:tact with the* outer- 3&ce of : the "ring pdr- 
?tion7;40 to zcomplete the sprag assembly. 
c^Jie cage sbown. in Figs. 7 to 9 functions 
•in substantially, the same manner as t£e 
' cage shown in Figs: 1 rfco 6; and the inner 95 
and outer cross portions 42 and 43 func- 
-tion similarly to the inner and outer cross 
portions in the first embodiment to prevent 
-undue tilting of the sprags' 15. The bosses 
;46 act similarly to ithe projections 33 in-100 
-preventing undue tiltinjg of the sprags, 
. assigning that the sprags are moved in- 
.wardly or outerwardly sufficiently to para 
-TUider the outer cross portions 43 or over 
the inner cross portions 42 before tie 105 
.assembly of -the -sprags .and cage between 
:the members 10 and .11. 

The gripper cage shown in Figs. 10 to 
12 is quite similar in assembled condition 
-to the gripper" cages previously described 110 
■ and comprises the ring portions 50 . and 51 
similar to and for the same purposes as 
-the 'ring; portions 26, 27, 40 and 41 in the 
- : previous embodiment. The cage com- 
- prises inner cross portions 52 extending be- 115 
tween the ring portions 50 and 51 and 
outer cross portions 53 also extending be- 
tween the ring 'portions 50 -a'nd 51-. * The 
inner" cross portions 52 fire formed by 0 
extensions 52a integral with the ring por- *r® 
tion 50 and. extending from its inner peri- 
phery- toward the other ring portion 51 
.and extensions ' 52b similarly disposed on 
the ring portion 51. -The outer "cross por- 
tions 53 are formed -by extensions 53© in- 125 
tegrally formed -with the' ring portion 50 
at its outer periphery and extending to- 
-waxd .the other ring portion 51 and ex- 
'tensions 53b similarly provided on the ring 
r portion 51. " The two ring portions 50 and' 130 
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51 are fixed together by rivets 54 having 
reduced ends 55 which extend through 
openings 56 provided in the ring portions. 
In the assembly of the gripper cage 
5 shown iii Figs. iO to 12, the sprigs 15 
are equi-distantly disposed aronnd the gar- 
ter spring 24 as shown in Pig. 12, and the 
ring portions 50 and 51 are moved to- 
gether to bring the extensions 52a and 52b 
10 in meeting contact at their ends and the 
extensions 53a and 53b into similar meet- 
ing contact, with the extensions being dis- 
posed between the sprags 15, and with the 
reduced end portions 55 of the rivets 54 
15 being passed through the openings 56 in 
one of the ring portions. The rivets 54 
-may first be riveted within the openings 
56 of the other ring portion prior to bring- 
ing the ring portions together, and the 
20 rivets at their other ends may then be 
riveted over to fix the cage together. 

Our improved one-way engaging devices 
advantageously include a sheet metal fab- 
ricated cage which may be easily and in- 
25 expensively manufactured. The ring por- 
tions and cross portions of the cages are 
preferably stamped sheet metal and the 
cross portions advantageously constitute 
extensions on the peripheries of the sheet 
130 metal ring portions. m The parte of the first 
two cage embodiments of the invention ad- 
vantageously are held together simply by 
end ?tabs on the cross portions, and. the 
rivets 54 function to hold the third embodi- 
- 35 ment of the cage together. The inner and 
outer cross portions of these cages func- 
tion to hold the sprags in spaced relation, 
and the projection 33 and bosses 46 in the 
first two . embodiments function as addi- 
-40 tional means for holding the sprags spaced, 
even -though they =may. *move inwardly or 
outwardly . far enough to pass, over the 
inner cross portions . or under the outer 
cross portions. 
-45 The one-way engaging devices each ad- 
vantageously include a sprag and cage 
assembly, including in the first embodi- 
ment, for example, the sprags 15 and the 
cage 25. The sprags in each of these 
5© assemblies are held within the cage by 
-means oi the garter spring 24 which is held 
within the cage by the inner and outer 
spring spacing cross portions, the portions 
28, 29, 30 and 31 in the first embodiment, 
55 for example, so that the sprags cannot 
- come out of and separate from the cage. 
The sprags thus cannot be misplaced and 
lost in snipping or handling or in assem- 
. * bly and disassembly of the one-way devices 
60^as a whole and cannot be turned around 
"so as to engage in the wrong direction with 
respect, to other sprags in the assembly^ 
The- sprag and cage assemblies each con- 
stitute a' unit which when once assembled 
^Smay-be^pped.as an assembly for use in 



the final assembly between inner and outer 
races, and, inasmuch as the sprags cannot 
become disassociated from the cage, the 
person , carrying out the final assembly of 
placing the- sprags between the inner and 7< 
outer races need not have the specialized 
training necessary for placing these sprags 
in the proper relationship with respect to 
each other. It is appreciated that the 
sprags look much the same from both7i 
sides, so that a person not acquainted with 
the detailed construction of them could 
easily assemble some of them reversely 
with respect to the others so that some 
tend to engage for an opposite relative 8< 
direction of rotation between the races 
with respect to the others. The sprag and 
cage assemblies cannot have any of their 
component parts thrown out of position, 
intentionally or otherwise, in shipping and 8i 
assembly operations. 

• We wish it to be understood that our 
invention is not to be limited to the specific 
constructions, arrangements and devices 
illustrated and described, except only inso- 9( 
far as the claims may be so limited, as 
it will be apparent to those skilled in the 
art that changes may be made without de- 
parting from the principles of the 
invention. 

What we claim is : — . # . 

1. A cage for a one-way engaging de- 
vice for retaining a series of grippers 
between opposite co-axial spaced gripping 
surfaces and comprising two spaced ring *<■ 
portions adapted to have the grippers dis- 
posed therebetween and pairs of inner and 
outer cross portions extending between 
said ring portions and adapted to separate 
the grippers from each other. K 

2. A. cage. according. to Claim 1 wherein 

the wmw and ~outer cross portions of each 
pair are substantially radially disposed 
with respect to each other. 

3. A cage according td Claim 1 wherein 11 
said cross portions are integrally formed 
with one ring portion and mechanically 
fixed to the other ring portion. 

4. A cage according to Claim 1, 2 or 3 
wherein said cross portions are bent from 11 
one ring portion to extend to the other ring 
portion. 

5. A cage according to Claim 1, 2 or 3 
wherein said ring portions each have alter- 
nate ones of said cross portions integrally 12 
formed' and bent at an angle therewith to 
extend to the other ring portion. 

6. A cage according to Claim 1 wherein 
at least one of the ctosb portions of each 
pair comprises an extension formed on one 12 
of said ring portions and extending to the 
opposite ring portion. 

7. A cage according to Claim 4, 5 or 6 
wherein each cross portion has a tab on its 
end bent over on fthe latter ring portion 18 
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for fixing the cage together. 

8. A .cage according to any of the pre- 
ceding claims wherein said ring portions 
and cross -portions are made of sheet metal. 

5 9. A cage according to Claim 1 wherein 
said grippers are tfltaUe and each of said 
ring portions is provided with a series of 
projections extending -toward the other 
ring portion and disposed between said 

i inner and outer cross portions which with 
the cross portions function to limit, tilting 
of the grippers. 

10. A cage according to Olaim 1 or 9 
wherein the inner and outer portions of 

i«. each pair of cross portions are substan- 
tially radially disposed with respect to 
each other. 

11. A cage according to Claim 1, includ- 
ing a series of rivets for fixing the two ring 

20 portions together. 

12. A one-way engaging device compris- 
> ing a pair of members having a pair of 

facing co-axial races, a series of sprags be- 
tween said races tiltable in one direction 
i 25 to engage the races against relative rota- 
tion and in another direction to release the 
races, and a cage for the sprags compris- 
ing two ring portions on opposite sides of 
the sprags and two spaced cross portions 
30 between each two adjacent sprags and ex- 
tending from one of said ring portions to 
the other for holding said sprags in spaced 
relation. 

18. A device according to Claim 12 in- 
35 eluding inner and outer cross portions 
between each two adjacent sprags each 
extending from one of said ring portions 
to the other for holding said sprags in 
spaced relation. 
40 14. A device according to Claim 12 
wherein one of said ring portions is in- 
tegrally ' formed with cross portions 



extending between adjacent sprags to the 
other ring portion with the cross portions 
having end tabs thereon bent over to en- 45 
gage with the latter ring portion for "fi-gipg 
the two ring portions together. 

15. A device according to Claim 12, 13 
or 14 including means for retaining said 
sprags within said cage when the sprags 50 
and cage axe disassembled from the races. 

16. A device according to Claim 15 
including a garter spring extending 
through each of said sprags for holding 
the sprags within the cage when the sprags 55 
are disassembled from lie races and tend- 
ing to engage the sprags with, the races 
when the sprags are assembled between the 
races. 

17. A device according to Claim 12, 13 6J 
or 14 wherein said ring portions are 
formed with projecting portions extend- 
ing between said sprags and disposed be- 
tween said inner and outer cross portions 
which with the cross portions limit tilting 65 
of the sprags. 

18. A device according to Claim 12 
wherein each, of said ring portions have 
cross portions integrally formed therewith 
and extending between alternate pairs of 70 
sprags to ifche other ring portion and being 
fastened at their ends to the latter ring 
portion for holding the ring portions to- 
gether and holding said sprags in spaced 
relation. J j§ 

19. A cage for a one-way engaging 
device constructed substantially as herein 
described with particular reference to the 
embodiments shown in the accompanying 
drawings. ©q 

STEVENS, LANGNER, 
PARRY & ROLHNSON, 
Chartered Patent Agents, 
Agents for the Applicants. 
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